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WHAT IS CLAIMED IS: 



\ 1 . A nucleic acid sequence encoding P39.5 or a fragment thereof, 

isolate\from cellular materials with which it is naturally associated. 

\ 2. The composition according to claim 1 which is ATCC 
Accession No. 9 V 8478. 



3. \ A nucleic acid sequence encoding P39.5 or a fragment thereof, 



which is selected from the group consisting of: 



(b) 
(c) 
(d) 
(e) 
(f> 
(g) 
(h) 
(i) 
0) 
(k) 

(1) 
(m) 

(n) 
(o) 
(P) 



SEQ ID NO : 1; 
SEQ ID NO: 3; 



■S^EQ ID NO: 4; 
SEQ ID>JO: 5; 
SEO^P^O: 6; 
SEO/lD NO: 7; 
SEQ IdV): 8; 
SEQ ID NO\9; 
SEQ ID NO: N); 
SEQ ID NO: ll\ 
SEQ ID NO: 12; 
SEQ ID NO: 13; 
a sequence which hybridises to any of (a) through (1) 
under stringent conditions; 
an allelic variant of any of (a) through (m); 
a fragment of any of (a) through (fcn); 
a deletion mutant of (a). 
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4. An isolated P39.5 <(5rotei£ which is expressed in vitro by 
spirochetes, and has a relative molecular mass of 39,500 daltons. 

\ 5. The protein according to claim 4, comprising an amino acid 
sequence selected from the group consisting of: 
\ (a) SEQIDNO: 2; 
\b) SEQIDNO: 14; 
(ci a fragment of (a) or (b); 

(d) \ an analog of (a) or (b) characterized by having at least 
80% homology with SEQ ID\NO: 2 or 14; and 

(e) a^homolog of (a) or (b) characterized by having at least 
80% homology with SEQ ID NO*\2 or 14. 

6. A recombinant prot/in selected from the group consisting of: 

(a) a protein cclmjDrjsing the amino acid sequence of SEQ 
ID NO: 2 or 14 or an analog, homolog or fragment thereof; 

(b) a fusion protein convprising the amino acid sequence of 
SEQ ID NO: 2 or 14, or an analog, homolog or fcigment thereof fused to a second 
protein; \ 

(c) a fusion protein comprmng the amino acid sequence of 
SEQ ID NO: 2 or 14 to which are added fragments thatSare up to 95% identical to 
SEQIDNO: 2 or 14; \ 

(d) a deletion protein comprising\he amino acid sequence 
of SEQ ID NO: 2 or 14 with one or more amino acids deletedNtherefrom. 

7. A vector comprising a nucleic acid sequenck encoding P39.5 or 
a fragment thereof under the control of suitable regulatory sequenced 




8. 



A host cell transformed with the vector according\o claim 7. 
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9T^\ A method of recombinantly expressing the P39.5 gene or a 
fragment thereof comprisirrg^he^teijs of culturing a recombinant host cell 
transformed with a P39.5 nucleic j^Td^jcjuence or a fragment thereof under 
conditions which permit expression of me gene^ 



10. A riftethod of recombinantly expressing the P39.5 protein or a 
polypeptide or peptide fragment tnfereof comprising the steps of culturing a 
recombinant host cell transformed >vith a nucleic acid sequence encoding said protein 
or fragment under conditions whicli^permit expression of said protein or peptide. 



1 1 . The methotf^ceotmpg to claim 1 0 further comprising the step 
of isolating said expressed protein from SakPc5fr©4^said cell medium. 

12. The nWfcod according to claim 10 wherein said P39.5 protein 
is a fusion protein. ^ 



method according to claim 10 wherein said P39.5 protein 



13. Tl 
is a deletion mutant protefcr 



N. A method for preparing a P39.5 protein or fragment thereof 
comprising chemic£N|y synthesizing said protein or fragment. 



15. A dfe&nostic reagent comprising a nucleic acid sequence 
selected from the group consisting of: 

(a) a nucte[c a/5i<| sequence encoding P39.5, isolated from 
cellular materials with which it is naturaffydssociated; 

(b) SEQ ID /NO: l^fc^a sequence complementary thereto; 

(c) SEQ ID NO: 3 or a^sequence complementary thereto; 

(d) SEQ ID NO: 4 or a sequfeqce complementary thereto; 

(e) SEQ ID NO: 5 or a sequence complementary thereto; 
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SEQ ID NO: 6 or a sequence complementary thereto; 
SEQ ID NO: 7 or a sequence complementary thereto; 
SEQ ID NO: 8 or a sequence complementary thereto; 
SEQ ID NO: 9 or a sequence complementary thereto; 
SEQ ID NO: 10 or a sequence complementary thereto; 
SEQ ID NO: 1 1 or a sequence complementary thereto, 
EQ ID NO: 12 or a sequence complementary thereto; 
SEQ IDJ^O: 13 or a sequence complementary thereto; 

which hybridizes to any of (a) through (n) 



^iant of any of (a) through (o); 
a fragment of any of (a) through (o) comprising at least 



a deletion mutant of N (a), (b) or (n); and 
a sequence encoding P3^.5 or a fragment thereof fused 
to a sequence encoding a second protein; 

and a detectable label which is associated wrth said sequence. 



An isolated antibody which is directed against P39.5 or a 



fragment thereof 



17. The antibody ad&jpfcBqg to cl^im 16 produced by administering 
to a vertebrate host a protein or fragmdrtt s^l^tltisfrom the group consisting of P39.5, 
P7-1, Pl-1, P3-1, P6-1, P9-1 and P12-lfsaid antibody^able of killing IP90 
spirochetes in vitro by antibody-dependent, complement-melted killing. 



18. ^The^antibo^y^ccording to claim 16, isolated by immunizing 
said host with the protein of clair, . . 
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19. The a: 
group consisting of a chimeric 
antibody and a polyclonal antibody 




rding to claim 16 which is selected from the 
manized antibody, a monoclonal 



20. ArTantlbody isolated'by affinity purifying antiserum generated 
during an infection of rhesus monk^s^vittrjgDl spirochetes using as 
immunoabsorbant the Borrelia P39.5 pr<itein\or afrSgmsm thereof 



21 . An anti-i^Hojype antibo^ specific for the antibody of claim 16. 



22. A diagnostic reag< 
claim 16 and a detectable label. 



iprising the antibody according to 



A vaccine composition comprising an effective amount of a 
P39.5 protein, flis^n protein or fragment thereof and a pharmaceutically acceptable 
carrier. 

24. The^composition according to claim 23 wherein said fragment 
is selected from the group consisting of P7-1, Pl-1, P3-1, P6-1, P9-1, and PI 2-1 . 

25. The composition according to claim 23 wherein said 
composition comprises at least one outer B.fiti'gdorferi antigen or fragment thereof. 

26. The composition<d*ordng to claim 25 wherein said other 
antigen is selected from the group consisting of^spA, OspB, OspC, BmpA, BmpB, 
BmpC, BmpD and fragments or variants thereof. 



27. The composition according to clainv23 wherein said 
composition comprises at least one other protein or fragment\hereof which has a 
sequence homologous to that of P39.5 or a fragment thereof. 
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,28. The composition according to claim 23 comprising a mixture of 
individual proteins> 



29. The cbi^iposition according to claim 25 wherein said P39.5 



protein or fragment and said otheraiitigen 



re in the form of a fusion protein. 



30. A method of vafccinitihg a human or animal against Lyme 
Disease comprising administering to said human oh^nimal a composition comprising 
an effective amount of the composition of claim 23. 



A method for diagnosing Lyme borreliosis in a human or animal 
comprising the steps of^incubating an anti-P7-l or anti-39.5 antigen or a homolog 
thereof with a sample of biobamcal fluids from a human or animal to be diagnosed, 
wherein in the presence of B. bur&torferi an antigen-antibody complex is formed, and 
subsequently analyzing said fluid sampte^for the pfes^nce of said complex. 

32. A therapeutic composkiorNisefiSl in treating humans or animals 
with Lyme disease comprising at least one an\lfP39.5^9^anti^P7-l antibody and a 
suitable pharmaceutical carrier. 

33. A method for treating Lyme Disease in a veiifekirate host 
comprising administering an effective amount of a composition accordingHo claim 32. 



34. A kit forHiagnosuig infection with B. burgdorferi in a human or 
animal comprising a P39.5 protein ^^agqient thereof or an anti-P39.5 antibody of 



claim 16. 



35. 

comprising a surface 
vertebrate host. ( 



A vaccine useful in the prophylaxis of Lyme Disease 
rfmj^that is expressed by the spirochete when it resides in the 
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3oN^ A method of identifying compounds which specifically bind to 
P39.5 or a fragment thereof comprising the steps of contacting said P39.5 protein or 
fragment with a test compound v tQDermit tfnkling of the test compound to P39.5; and 
determining the amount of test compoihiftx^ich is bound to P39.5. 



37. \ A compound identified by the ntettipd of claim 36. 



38. Anucl 
thereof of the Borrelia cassette st 
naturally associated, and selected 
12-1. 




sequence encoding a protein or a fragment 

from cellular materials with which it is 
roup consisting of 1-1, 3-1, 6-1, 9-1 and 



39. A^Wotein or a fragment thereof of a Borrelia cassette string, 
isolated from cellular materraE^yth which it is naturally associated, and selected from 
the group consisting of Pl\l^3^k P6-1, P7-1, P9-1 and P12-1. 

A vector comprising a nucleic acid sequence encoding a 
Borrelia cassette stiihf* protein or fragment thereof under the control of suitable 
regulatory sequences. 



41 . A host cell ti^sformec^ith the vector according to claim 40. 

42. A method of recomb/nkn^ly expressing a B. garinii cassette 
string protein or a fragment thereof composing thefct^ps of culturing a recombinant 
host cell transformed with a B. garinii cassette string nucftek: acid sequence or a 
fragment thereof under conditions which permit expression of^aid sequence. 



sa^se 
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43. A method of recombinantly expressing a B. garinii cassette 
string protein o\peptide fragment thereof comprising the steps of culturing a 
recombinant host oell transformed with a nucleic acid sequence encoding said protein 
or fragment under conditions which permit expression of said protein or peptide. 

44. The mettipd according to claim 43 further comprising the step 
of isolating said expressed proteinirom s^imcell or said cell medium. 

45. The method aOTordinglto claim 43 wherein said Borrelia 
cassette string protein or peptide fragment is affusion protein or a deletion mutant 
protein. 

46. A method for preparing a B. garinii^bqssette string protein or 
peptide fragment comprising chemically synthesizing said proteiiKor fragment. 




47k An isolated anti-i?. garinii cassette string protein antibody. 

48. The antibody accopdhtgto claim 47 produced by administering 
to a vertebrate host a B. garinii cks^ette string protein or fragment. 



49. The antibody al^rdir^tefSlaim 48, isolated by affinity 
purifying antiserum generated during a^imection of**tesus monkeys with JD1 
spirochetes using as immunoabsorbant a Borrelia cassetteM{ing protein. 

50. The antibody^ee&rang to claim 47, isolated by immunizing 
said host with the protein of claim 39 or a mixtbre of said cassette string proteins. 



51. The 
group consisting of a chimeric ant 
antibody and a polyclonal antibod; 




to claim 47 which is selected from the 
umanized antibody, a monoclonal 
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tibody specific for the antibody of claim 47. 



53. A diagnostic n 
claim 47 and a detectable label. 



prising the antibody according to 



5H. A vaccine composition comprising an effective amount of at 
least one Borrelia Cassette string protein, fusion protein or fragment thereof and a 
pharmaceutical^ acceptable carrier. 

55. The Composition according to claim 54 comprising a mixture of 
different Borrelia cassette stnW proteins or fragments. 

56. The composition according to claim 54 comprising at least one 
other B. burgdorferi antigen or fragment thereof 



57. The composition acas^rding^p claim 56 wherein said other 



antigen is selected from the group consisting offOsp 
BmpC, BmpD and fragments or variants thereof* 



OspB, OspC, BmpA, BmpB, 



58. The composition according to claim 54 comprising P39.5 or at 
least one other protein or fragment thereof which has a sequence homologous to 
P39.5. 



59. A method of vaccinating a human or animal against Lyme 
Disease comprising administering to said human or animal a composition comprising 
an effective amount of the composition of claim 54. \ 
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>60. A method for diagnosing Lyme borreliosis in a human or animal 
comprising the steps of incubating an ant\-Borrelia cassette string protein antibody 
with a sample of biological fluids from a human or animal to be diagnosed, wherein in 
the presence of B, burgdorferi an antigen-antibody complex is formed, and 
subsequently analyzing\aid fluid sample for the presence of said complex. 

61 . A therapeutic composition useful in treating humans or animals 
with Lyme disease comprising^ least one Borrelia cassette string protein antibody, 
or fragment antibody and a suitable pharmaceutical carrier. 

62. A method foXreating Lyme Disease in a vertebrate host 
comprising administering an effective aknount of a composition according to claim 61 . 

63. A kit for diagnosing Wectipn with B. burgdorferi in a human 
or animal comprising a Borrelia cassette sti^n^j^Jfein or fragment thereof or an 
antibody thereto. 

64. A method of identifying compounds which specifically bind to a 
Borrelia cassette string protein or fragment thereof, comprising the steps of 
contacting said protein or fragment with a test compouncKto permit binding of the test 
compound to said cassette string protein or fragment; and determining the amount of 
test compound which is bound to said protein or fragment. \ 

65. A compound identified by the method of cl^nM. 




